Large potentiation of agonist response in intact cells is produced by increases only in GTP-dependent adenylate cyclase activity.
Treatment of cultured SV40-transformed normal rat kidney cells with the drug, 2-pyridine carboxylic acid, results in a pronounced potentiation in the ability of isoproterenol, prostaglandin E1, and cholera toxin to elevate cyclic AMP levels. With isoproterenol, the initial rate of cyclic AMP accumulation and the maximum cyclic AMP attainable are increased, and also the time of maximum cyclic AMP is prolonged. GTP-dependent adenylate cyclase activities are potentiated in crude membranes from the treated cells, but no evidence for alterations in cyclic nucleotide phosphodiesterase or release of cyclic AMP into the medium could be demonstrated. Results show that augmented adenylate cyclase activity alone, without changes in phosphodiesterase, can lead to dramatic alterations in cyclic AMP accumulation in response to cyclase agonists.